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{Method and c i rcuit arrangomont for conf i rm i ng tho sorv i coab ili ty and oorroct uso of 
connect i ng cab le s i n a sw i tch i ng d e v i c e } [IVIETHOD AND CIRCUIT ] 
5 {Th e i nvent i on re l ates to a m e thod and a c i rcu i t arrang e m e nt fo r conf i rm i ng th e 
s e rv i c e ab ili ty and tho corr e ct us e of sw i tch i ng un i ts of a sw i tch i ng d e v i c e w i th th o 

a i d of connect i ng cab le s wh i ch connect p l ug connect i ons to on e anoth e r by 
em i tting t e st s i gna l s to on e of th e e nds of th e r ele vant conn e ct i ng cabl e s a nd by 
e va l uat i ng th e } [FOR CONFIRMING SERVICEABILITY 
10 AND CORRECT USE OF CONNECTING 

CABLES IN A SWITCHING DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

15 The present invention generally pertains to fault detection, and in particular 

to fault detection in connecting cables of switching devices. 
Discussion of the Related Art: 

In order to evaluate] output signals which occur at each of the [ends of ] {othor 
e nd s of th e r ele vant conn e ct i ng cab l os. 

20 in ord e r to a l low th e e v al uat i on , nn e nt i on e d abov e , of th e output signa l s wh i ch 

occur at e ach of th e oth e r e nds of th e ) tested connecting cables {to b e carr ie d out} , a 
separate evaluation procedure and, {link e d to th i s,} a separate evaluation circuit are 
normally required in the switching units connected (ther e . Thoro i s now a roqu i ronnont for 
th i s add i t i ona l comp le x i ty to b e r e duc e d, or e v e n to b e avo i d e d.} [thereto. There has long 

25 been a need to reduce or avoid this complex process.] 

{Th e I nv e ntion is a ccord i ng l y ba se d on th e obj e ct of} [The present invention is 
based on ]indicating a way in which, ( i n th e cas e of a m e thod and a c i rcu i t a rrang e m e nt of 
th e typ e m e nt i on e d i n i t iall y,} the serviceability and the correct use of switching units of a 
switching device can be confirmed in a relatively simple manner with less effort than 

30 before, with the aid of the connecting cables which connect plug connections to one 
another. 

{ 

Th e object m e nt i on e d a bov e is a ch ie v e d, accord i ng to th e i nv e nt i on and i n th e cas e of a 
m e thod of th e typ e m e nt i on e d i n i t iall y, i n that wh e n us i ng s w i tch i ng un i ts w i th 
35 fau l t mon i toring d e v i c e s wh i ch r es pond to sp e c i f i c f a u l ts i n tho transmiss i on si gna l s, 
transm is sion s i gna l s which havo such fau l ts ar e transm i tted as tost si gna l s v i a s aid 
conn e ct i ng cab les . 
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Th e } [The present] invention is distinguished by the (advantag e } [fact] that it involves 
virtually no additional monitoring effort since it nnakes joint use of fault monitoring devices, 
which are normally present in any case in the switching units, for confirming the 
serviceability and the correct use of (sa i d) [the] connecting cables. 
5 Faulty synchronization signals are preferably used as transmission signals having 

faults. This allows synchronization fault monitoring devices[,] which exist in the switching 
units[,] to be jointly used [ I n a particu l ar l y simp i o mann e r) for confirming the serviceability 
and the correct use of said connecting cables. 

Corrupted synchronization signals of ATM information signals are preferably used 

10 as transmission signals having faultsf) [because] ATM switching devices make use of 
this measure in an advantageous manner. 

The method according to the [present] invention is {exp e di e ntly} carried out using 
a circuit arrangement in a switching device, which contains switching units [wh i ch arc) 
connected to one another by means of plug-in connecting cables {. In wh i ch cas e th e } [. 

15 The] switching units of {said} [the] switching device are equipped with fault signaling 

devices which emit fault reporting signals when specific faulty transmission signals occur. 

{Accord i ng to tho invent i on, this c i rcuit arrang e m e nt i s charactor i zod in that a t e st 
d e v i c e i s} [The circuit according to the present invention, involves a test device 
]connected to the switching units of the switching device[,] which are [in turn] connected 

20 to one another by means of the connecting { 

}cables {. which) [. The] test device emits transmission signals, corrupted by faults, 
as test signals to (th e on e } [a first] set of switching units of the switching device, and 
which checks the other switching units {, wh i ch} [. The other switching units] are 
connected to the first { m e ntioned} [set of] switching units via the connecting cables, for 

25 the occurrence of fault reporting signals. {Thi s resu l ts in th e advantag e th a t} [Therefore,] 
no additional circuitry complexity whatsoever is required in the switching units of the 
switching device(i}[. Instead,] all that {n ee d b e prov i d e d} [is needed] is the test device, 
which is required in any case. 

{S ai d} [In addition, the] test device can preferably be connected via separate 

30 connecting lines to the switching units {which ar e } connected to one another by means of 
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the connecting cables. {Th i o roou l to in tho advant a g o that] [Thus,] the relevant test device 
can be used in a very particularly simple manner. 

ff h e i nvontion w i l l b e e xp l a i nod in mor e d e ta il i n th e fo ll ow i ng t e xt usi i m -an 
ex omp l arv embodim e nt and w i th r e f e rence to th e draw i ng,} TSUMMARY OF THE 
5 INVENTION1 

{Th e l ow e r p a rt of th e dr a w i ng} [It is an object of the present invention to 
provide a method and circuit for confirming the serviceability and correct use of 
switching units of a switching device 

It is another object of the invention to provide a method and circuit for 
10 confirming the serviceability and correct use of switching units of a switching 

device with the aid of connecting cables which connect plug connections to one 
another by emitting test signals to one of the ends of relevant connecting cables. 

it is a further object of the invention to provide a method and circuit for 
confirming the serviceability and correct use of switching units of a switching 
15 device by evaluating the output signals which occur at each end of the relevant 
connecting cables. 

It is yet another object of the present invention to provide a method and 
circuit for confirming the serviceability and correct use of switching units, including 
fault monitoring devices which respond to specific faults in transmission signals, 
20 such that any signals having such faults are transmitted as test signals via the 
connecting cables. 

These and other objects of the invention will become apparent upon careful 
review of the following detailed description of the presently preferred embodiments, 
which is to be read in conjunction with a review of the accompanying drawing 
25 figures. 

BRIEF DESCRiPTION OF THE DRAWING 
Figure 1 shows a cable connection arrangement according to the present 
invention. 
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DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

Figure 1] shows two device blocks DB1 and DB2 of a switching device, which 

5 each have a series of switching units SU11. SU21, SU31{r}[,] SU12, SU22[,] and SU32. 

These switching units are connected to one another with the aid of plug connections via 

multicore connecting cables C1. C2 and C3 {, r e sp e ctiv e ly} . The fact that the relevant 

connecting cables have a number of cores is in this case Indicated by a short oblique bar 

crossing the respective connecting cable. At the device block DB1 end, the plug 

10 connections comprise firstly plug sockets S01 1 , S021 and S031, respectively, and at the 

device block DB2 end, the relevant plug connections comprise plug sockets S012, S022 

and S032. 

{Tho connoct i ng) [Connecting] cables 01 , C2 and 03, [rospoct l vo l y,) are inserted 
into these plug sockets with the aid of plugs CON11. CON21, CON31, CON12, OON32 

15 and CON22 {, r e sp e ct i v el y} . { 

}Here, a test circuit TO is connected via connecting lines, which each comprise a 
number of individual lines, to the switching units SU1 1, SU21 and SU31 of the device 
block DB1[,] and to the switching units SU12. SU22 and SU32 of the device block DB2. In 
the case of the switching units SU1 1 , SU21 and SU31 , [thoso} [the] connecting lines are 

20 indicated by a single connecting line TL marked by a short oblique bar. In the case of the 
switching units SU12, SU22 and SU32, the relevant connecting lines are indicated by a 
single connecting line RL, likewise marked by a short oblique bar. [ 

]Test signals can be emitted via {th e } line TL from the test circuit TO to separate 
inputs of the switching units SU1 1, SU21 and SU31 . Evaluation signals can be received 

25 by the switching units SU12, SU22 and SU32 from the test circuit TO via the line RL. In 
the present case, these evaluation signals, as will be described below in more detail, are 
formed by fault reporting signals, which can be checked by separate fault signaling 
registers R12, R22 and R32, respectively, in said switching units SU12, SU22 and SU32{t 
r e sp e ct i v el y.} [.] 

30 { I n th e pr e s e nt cas e , th e a l r e ady m e ntion e d t es t} [Test] circuit TO has a 

microprocessor MP {wh i ch is} [,] connected via a multicore bus line BUS to a program 
memory ROM, to a random access memory RAM which is used as the main memory, to a 
control and display unit OD[,] and to two interface devices IF1 and IF2, to which the lines 



Tl and RL. {r e sp e ct i vo l y, m e nt i on e d abov e ,) are connected. {Th e mu l t i cor e } [Multicore] 
bus line BUS. whose nnulticore nature is indicated by a short oblique bar crossing each of 
the individual lines, can be subdivided into an address bus line, a data bus line and a 
control bus line. 

5 Now that the construction of the circuit {arrangom e nt ill ustrat e d i n tho draw i ng) [of 

Figure 1] has been explained to the extent necessary for understanding { 
}of the present invention, the method of operation of this circuit arrangement will now be 
described. 

As stated above, the aim of the invention is to confirm the serviceability and the 
10 correct use of connecting cables, with respect to {th o ox o mp l ary embod i ment of tho) 

connecting cables C1, C2 and C3 illustrated in {th e drawing. I n th i s cas e , i t) [Figure 1. it] 
is assumed that the relevant connecting cables are used correctly, that is to say are 
connected, when they {r e sp e ctiv el y) connect the plug socket pairs S011 and S012, S021 
and S022, as well as S031 and S032 to one another. This means that only the 
15 connecting cable CI is connected correctly in {tho oond i t i ono ill ustrat e d i n tho draw i ng) 
[Figure 1]. 

In order to obtain {th e proviously montionod) confirmation {now, th e ) [of correct 
connecting] switching units SU1 1, SU21 and SU31 are supplied with test signals from 
{th e t e st c i rcuit TC. In th e pr e s e nt cas e , transm i ssion s i gna l s hav i ng f a u l t s a r e i n th i s cas e 

20 us e d as t e st s i gna ls , to b e ) [test circuit TC. Transmission signals having ]precise 

specifically faulty synchronization signals {Hf4 [are used as test signals. In] the situation 
where messages in the form of ATM signals are transmitted in the switching device, these 
synchronization signals may be contained in {these} [the] ATM signals. 

The faulty transmission signals {m e nt i on e d abov e } are transmitted via {th e ) 

25 connecting cables C1 , C2 and C3 to {ti=^e} switching units SU12, SU22, SU32 which are 
part of the device block DB2 {; th ose ) [. These] faulty transmission signals are identified in 
the fault monitoring devices there, and corresponding fault reporting signals are then 
immediately stored in associated fault signaling registers R12, R22 and R32, respectively. 
By appropriate checking of these fault signaling registers R12, R22 and R32, it is thus 

30 possible to confirm in {a s imp i o mann e r In) the test circuit TC whether [or not] the faulty 
transmission or synchronization signals supplied as test signals { 



}to the individual switching units SU1 1, SU21 and SU31 {, r e sp e ct i v el y,} in the device block 
DB1 {a l so} [,] result in {t*^ desired fault triggering in {th e d e s i r e d} switching {un i t} [units] 
SU12, SU22 and SU32 {, r e sp e ct i v el y,} in the device block DB2.[ 

]For example, {th i s i s th e ca se for th e } connecting cable C1 {wh i ch} is the correctly 
5 connected connecting cable in the exemplary embodiment. In the case of the connecting 
cables C2 and C3, {th e } fault reporting signals do not occur in the respectively desired 
switching units SU22 and SU32 {, r e sp e ct i v el y,} in the device block DB2[,] since these are 
{th e } two incorrectly connected connecting cables {, but occur i nt e rchang e d, that} [. In this 
example, cables C2 and C3 are incorrectly connected interchangeably. That] is to 

10 say in the switching units SU32 and SU22, respectively. [ 

]This is identified in the test circuit TC, by which {m e ans} the incorrect use {, that is 
to say th e } [or] incorrect connection of the connecting cables C2 and C3. can be 
identified. Thus, {h e r e ,} the occurrence of the fault reporting signals at the respectively 
desired point is { i n th i s cas e } used as a positive indication of correct use of the respective 

15 connecting cable. 

The procedure explained above means that it is now not only possible to 
determine correct use, that is to say correct connection of the connecting cables, but, 
{furth e rmor e ,} the serviceability of the respective entire connecting cable can also be 
confirmed. To do this, { s a i d} test signals are transmitted, preferably successively, via the 

20 various cores of the respective connecting cable. 

Finally, it should also be mentioned that the [present] invention can be used not 
just in the one transmission direction between switching units of a switching device {which 
c a n b e } connected to one another by {m e ans of a} plug-in connecting cable, but can also 
be used, if required, in the opposite transmission direction. 

25 [Although modifications and changes may be suggested by those skilled in 

the art to which this invention pertains, it is the intention of the inventors to embody 
within the patent warranted hereon all changes and modifications that may 
reasonably and properly come under the scope of their contribution to the art. - -] 
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r- - ABSTRACT OF THE DISCLOSURE 

A method] {M e thod} and circuit {arrang e m e nt} for confirming the serviceability and correct 
use of {conn e ct i ng cab le s} [switching units] in a switching device[, using connecting 
5 cables which attach plug connections to one another. Transmission]{ 

I n ord e r to confirm th e sorv i ceab ili ty and tho corroct us e of s w i tch i ng un i ts (SU11 , SU21 . 
SU31 . SU12 , SU22 , SU32) i n a s w i tch i ng d e v i c e (DB1 . DB2) w i th th o a i d of conn e ct i ng 
c a bl e s (01 , 02, 03) which conn e ct p l ug conn e ctions (S01 1 , CON1 1 , S021 , CON21 , 

10 S031. CON31, CON12, SOI 2, OON32. S022, CON22. S032) to on o anoth e r. 

transm i ss i on] signals which have faults are emitted as test signals to one of the ends of 
the connecting cables {(C1, 02, 03) and fau l t} [. Fault] monitoring devices {(R12, R22, 
R32)} , which respond to such faults in transmission signals, {ar e us e d for} emitting fault 
reporting signals {, wh i ch} [. The fault reporting signals] can be evaluated^^} in the 

15 switching units[,] which are connected to the other ends of the connecting cables[. - - 

Dr a w i ng} 



8 



